The nodulation protein NodG shows the enzymatic activity of an 3-oxoacyl-acyl carrier protein reductase.
The acyl carrier protein NodF is required for the synthesis of unusual polyunsaturated fatty acids that confer specificity to lipochitin oligosaccharide nodulation (Nod) factors of Rhizobium leguminosarum. In this study, homogeneous NodF protein was used as a ligand to identify proteins of R. leguminosarum that specifically interact with NodF and presumably are involved in the biosynthesis or transfer of the unusual fatty acids. The N-terminal amino acid sequence of a 29-kDa protein that interacts strongly with NodF revealed high similarity to NodG of Rhizobium sp. N33 and to NodG of Sinorhizobium meliloti We cloned and sequenced the gene coding for the NodG-like protein of R. leguminosarum and found it to be the product of the constitutively expressed gene fabG. FabG is the 3-oxoacyl-acyl carrier protein reductase that catalyzes the first reduction step in each cycle of fatty acid elongation. FabG of R. leguminosarum and NodG of Rhizobium sp. N33 were expressed in Escherichia coli. In both cases, the purified protein showed 3-oxoacyl-acyl carrier protein reductase activity in vitro. Therefore, NodG has the same biochemical function as FabG, and the high degree of similarity at the protein and DNA level suggest that nodG is a duplication of the housekeeping genefabG.